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C t t a c ~ z  of go ,  4 O ,  g o ,  a n d  129, ~ n s  r i ln  3.t 8. i ~ ~ d ~ c ~ d .  
Z . ~ y ~ o l d : ~  number ( 3 ,  gC0,oGoj. W i t C  t h e  a i l e r o n  n e u t r a . 1 ,  
s - s i i o n  c h a r a c t e r i s t i c s  were o b t a i n e d  a t  a R e y n o l d s  num- 
 bo^ o f  3 , ? O O , O O C .  S e c t i o n  p r o f i l e - d r a g  c o e f f i c i e n t s  
w e r e  o b t n i n c d  w i t h  t h e  2 , i l e r o n  n e u t r a l ,  at, t h e  id.ea1. 
l i f t  c o a f f i c i s n t  ( c 1  = 0.21), o v e r  a ' l e y n o 1 . d ~  nuin'ber 
r 2 . r j e  o f  3 , 0 0 9 , 0 0 0  t o  lO,C@G,OCO. 

__-.__--_--.. B a s i c  s e c t i o n  d c . t a . -  -- The b a s i c  s e c t i o n  d a t a . ,  w i t h  
a i l . s r c ; n .  J c f l e c t e d  a n d  a i l e r o n  ~ 1 1 3 u . t r : 1 . 1 ,  are p i : e sen ted  i n  
f i p y c s  3 t o  9 .  Those  d n t c  m a y  b e  u . t i l i z e d  t o  p r e d i c t  
th;! c, t?cti .on c h z r a c t c r i s t i c s  o f  n . i l , : r o n s  w i t h  a n y  amount 
of fiiter::ia,l- C . O S ~  bala.;iCe b.rr means o f  t h e  e n u a t i o n  

( c ~ ) A  : i i l o r o n  s s c t i c l n  hinge-momcnt c o e f f i c i e n t  of a i l e r o l l  
7.ti.th s e a . l s d  i n t c r n s l  .nose ba ln . i icc  

a n o s e  baI.n.nce ( e x p r o s s e d  as f r a c t i o n  of  ca) 

R 2 0 s ~ .  r a d i u s  o f  p l a i n  a i l o r o n  ( e x p r e s s e d  as 
f r a c t i o n  o f  cn , )  

' r f h i l e  t h o s a  b a s i c  d a t a  a r o  u c c f u . 1  f o r  p u r n o s e s  o f  
a i l c r o n  cic?sign, t h e  p r a d i c t i o n  a n d  c o m p a r i s o n  of' t h o  
e f f a c t s  o f  a i l c r o n  T l r o f i l e  o n  s e c t l o n  c h a x a c t e r i s t i c s  
may b e  more c o n v e n i e n t l y  d e m o n s t r a t e d  by means o f  s e c -  
t i o n  p a r a n e t e r s .  F o r  t h i s  p u r n o s e ,  F l o t s  s h o w i n g  t h e  
ro1n.t i o n  o f  v,?!.r ious c o e f f i c i e n t s  E.;:?. y a r n m e t  ers t o  
o t h B r i nil. ep e n 3  s n t  v r7.r i a b 1  o s  hs.v o b f: on p r er)a.r ed  . 

.' 
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F a r a m e t e r  far the mnal-pT.~?. i l ,e  a i l e r o r ,  i o ,  a t  a B e y n o l d s  
r,unbe;,. o f  9 , C ~ O , G C O ,  a b o u t  71 T e r c e n t  of t h a t  wk ich  v o u l d  
be  F Y e d i c t e C  f r o E  t h i p e i r f o i l  t h e o r y  a n d  a b o u t  9 0  pey- 
c e n t  o f  t l i e  v a l u e  o b t a i n e d  on t h e  N A C A  G O O 9  a i r f o i l  ( r e f -  
s r e n c e  6 ) .  The e f f e c t  o f  b e v e l i n g  t h e  t r a i l i n g  e d g e  was 
t o  rcc!uce t h e  v a l u e  o f  (ba/as,)L, b;. e b o u t  10 p e r c e n t ,  

c r; 

3e7eii;:g the t r a i l i 2 g  ecige h a d  a s i ~ i l a r  i n f l u e n c e  
O R  e f c e c t i - e r e s s  n t  t h c  h i g h e r  a i l e r o n  d e f l e c t i o n s ,  v h e ~ e  
t h e  J l o i -  o-\-er t h e  a i l e r o n  h a s  s c p a r a t e d .  F i g u r e  1 2  :-ei2re- 
s e n t s  t h e  t o t a l  Ac l t  n k a i l a b l e  d u e  tr, 3GQ o €  t o t a l  
a i i e y o n  d - c f l e c t i o n ,  p l o t t e d  a g a i n s t  a n g l e  of a t t c i c k .  At 
T.ooderrl,te :tr,g:'es of a t t a c k  ( a o  = -4' t o  4 O ) ,  b e v e l i n g  t h e  
t r a i l i n s  e a , * c  c a u s e d  8 14-pe rcen t  r e d u c b i o n  i n  t h e  A c l '  

a v a i l e b l o ,  ,ut a t  a. = 12' t h c r o  i s  o n l y  a m i n o r  v a r i a -  
t i o n  o f  Acz*  fD=. lthl v a r f n h s  t r a i l i n r e d g e  p r o f i l e  ai- 

t e r a t i c n s .  The d e l e t e r i o u s  e f f e c t s  of t r a i l i n g - e d g e  b e v e l  
on a i l i ? i o L i  c f f e c t i v c n e s s  idere a c a x i n u n  f o r  t h e  G . 2 C c a  

b e v e l  m d  d e c r e a s e d  f o r  b o t h  i n c r e a s i n g  and  C e c r e a s i n g  
S e v e l  l e i z g t h s .  

T c '  C e t e r m i n e  t h e  e f f e c t  o f  BeveleC! t r a i l i n g  e d g e s  C E  
t h e  a i l e r o r ,  e f f e c t i v e n e s s  o f  a t y p i c a l  i n s t ; ? , l l a t i o n ,  
t h e s e  d3,t3. h a v e  been  a p p l i e d  t o  t h e  p r e d i c t i o z  o f  t h e  
a i l e r o n  c o n t r o l  c h a r a c t e r i s t i c s  o f  a t y p i c a l  p u r s u i t  air- 
p l a n e  m d  a. mediun  b o n b e r .  The a i r p l a n e  d a t a  n e c e s s a r y  
f o r  t h e  c s l c u l a t i o n s  a r e  p r e s e n t e d  i n  t a b l e  111. The 
c d . c u l z t i o n s  h a v e  b e e n  riiade assv-rning z e r o  s i d e s l i p  of  t h e  
a i r p l ? , n e  an$- EO t o r s i o : i a l  d e f l e c t i o n  o f  t h e  wir,g.  The af- 

has been  i n c l v - d e d  i n  t h o  f e c t  o f  n i l e r o n  p r o f i i e  on 

d e t e r n i > x ? v t i o n  o f  C l  , t h e  damping  moment c o e f f i c i e n t  d u e  
1, 

p 
t o  r o l l F a q : ; .  The c a l c u l a t e d  v a r i a t i o n  o f  p b / 2 i r ,  v i t h  
t o t a l  z i l e r o n  d e f i e c t , i o r _  f n r  t h e  v a r i b u s  a i l e r o : 1  p r o f i l e s  
i s  p rezence i !  i n  f i g u r e s  13 and 1 4  f o r  i n d i c z t e d  a i r s p e e d s  
c f  300 r?.nd i2G m i l e s  p e r  h o u r .  E x a m i n a t i o n  o f  t h e s e  
f i g u r e ;  r e v e ? , l s  t h a t  t h o  a i l e r o n  e f f e c t i v e n e s s  a t  l o w  
s ;nceds  T . ? ~ S  l i t t l e  i p f l u e n c e d  by a i l e r o n  t r a i l i n g - e d g e  
p r o f i l e .  T11v.s t h e  s i z e  a n d  t k e  t o t a l  a i l e r o n  d e f l e c t i o n  
f?r 2n i i 2 s : z l l a t i o n  0: g i v e n  e f f e c t i v e n e s s  \ s o a i d  b e  an-  
cl-nn:;etiL by co:-itrol--surfaco p r o f  i l e  modif i c a t  i o r i s  at  t h e  
t r a x i l  f:ic e d g e .  - 

-- B i l e r o i l  _- ____ izinge Xoile11t s.- The e f f e c t  of t h e  b e v e l e d  
I * 6 

trailii:;. e d g e  o x  t h e  a i l e r o n  h i n g e - n o n e n t  p a r a n e t  e r  
i s  s h o - r n  in f i g u r e  1 5 ,  and  a, c o n p a r i s o n  i s  a f f o r d e d  be- 
t w e e n  t h c s c  e q e r i n c n t a l  v a l u e s ,  t h e  t h e o r e t  i c a l  v a l u e  
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a r c  p r e s e n t e d  i n  tsb1.e 111. F o r  & h e  F u r s u i t  . i r - . ,81arbe ,  
t h e  F"ilcroi1s a r e  s e l e c b e d  w i t h  O.BCic, a e r o d y n a n i c  n o s e  
b a l a n c e ,  n?d f c r  t h e  iadium bolcbsr n o  n o s e  b a l a n c e  i s  
u s e d ,  At 3. pb/2V o f  0.08 a t  h i g h  s p e e d ,  t h e  0 . 3 0 c a  
b e v e l  causes  a n - p o u n d  r e d u c t , i o n  i n  s t i c k  fo::ce f o r  t h e  
p u r s - J i k  a i r p l a n e  a n d  a n  8G-?ound r e d u c t i o n  i n  whool  f o r c e  
f o r  th:: Kediurn b o m b e r ,  A t  l o t :  speclds t h c  p e r c e n t  r e d u c -  
t i c n  ill s o : ~ t r o l  f a r c e  d u o  t o  t h e  b e v e l  i s  l e s s .  T h i s  i s  
cnusc i i  by  t h e  p r 6 v i o u s l . ~ ~  mcnt i o n e d  r e d u c t i o 2  i n  b e v s l  ef- 
f e t t  on hii1s;c n c n e a t s  a t  l a - g s  a n g l e s  c f  a t t , a c k .  The 
effect of  t h e  t ~ ~ ~ a i ; i n ~ - - o d g c  Sc t r e l  o n  t h o  a n s u l n r  r a n g e  o f  
l i n e a r  c o ~ i t r o l  c h a L . a c t e r i s t i c s  i s  f u r t h e r  e rgphas i zed  by 
f i g n r c s  2G 'and:Z?,.. W h i l e  t h e  v a r i a t i o n  o f  c o n t r o i  f o r c e  
w i t h  ?b/2V i s  l i n e s r  f o r  t h e  a i r p l a n e  o a u i p p e d  w i t h  
n o r m a l - p r o l i l e  a i i e r o n s  t o  a yb/2V o f  :,0.07 t h c  l i n e a r  
r a n g e  \ . i t h  ?;hc a i l c r o n  w i t h  c 0 . 2 0 ~ ~  b c v e l  ( s e z l c d )  
c x t e n d s  o n l y  t o  a p b / 2 V  o f  0 . 0 3 5 .  Tho r c z o v a l  6f  t h e  
n o s e  s e a l  03 t h o  ~ 2 ~ 0 . & O c a  b e v e l  a i l e r o n  f u r t i i c r  r ec?uccs  
t h i s  range t o  a p'c/2V c f  0 . 0 2 .  

Figures 24 t o  27 j7 rc sen t  t h e  v a r i a t i o n  o f  c o n t r o l  
f o r c c  Ljit l i  p b / 2 V  when e a c h  a i l e r o n  has a n  assumed n o s e  
b a l a n c e  CLCL t h a t  R pb/2V o f  @ . G 8  can  b e  ; ; t t n i n e d  w i t h  
a s t i c ; :  f o r c e  o f  3C p o u n d s  a t  Zbd n i l e c  p e r  h o u r  on t h e  
p u r s u l c  ;Lirxllnne and a w h e e l  f o r c e  o f  8 0  ~ ? o u n d s  rtt 2 5 0  
m i l e s  2 e r  h o u r  on t h e  mediun  bomber .  

To=. t h e  p u r s u i t  a i r p l a n e  u l i d o r  c o p s i d e r c t  io? .  , t h e  
0 .40c , ,  C.2Oc,, and  0 . 1 0 ~ ~  b a v e l e d .  t r n i l i n ~ - e d ~ ; e  a i l e r o n s  
a r e  o v e r b a . l r n c e d  f o r  n o d e r a t e  v a l u e s  c f  p b / z ~  a t  V i =  300 
m i l z r ,  ~ e r  h c a r .  T h i s  o v e r b a l a n c e  i s  a r e s a l t  o f  t h e  r e -  
d u c e d  l i o z a x  r m g 3  of  I i i iLgwdmien t  c o e f f i c i e n t  aL :n ins t  
a i l e r o n  d e f l e c t i o n  d u e  t o  t h e  b e v e l e d  trail ir=E: edtye a n d  
t h e  rec?uced  e f f e c t i v e n e s s  of  t h e  b e s - o l e 6  p r o f i l e s .  A n c t h e r  
c o n t r i b L t i n g  Iractcr t o  t h e  q v e r b a l a n c e  i s  t h e  f a c t  t h a t  
t h e  d - i l i t - i o n  o f  t h e  b e v e l  c a u s e s  a l a r g e r  r e d u c t i o n  i n  
AP/q :it l u g e  a i l o r o n  d e f l e c t i o n  t k a n  i t  d o e s  a t  small 
a i l o r o r ,  d e f l e c t i o n .  T h i s  d i f f e r e n c e  i r . c r e p - s e s  t h e  o f f  cc- 
t i v e n e s s  of  t h e  i n t e r n a l  b a l a n c e  :tt t h a  a i l e r o n  d e f l e c t i o n s  
c o r r e c ? c n d i n g  t o  l o w  r i L t c s  o f  r o l l  a n d  t h a c  c o n t r i b u t e s  
t o  t h e  ovcrba l* ;nc i : .  T h e s e  d e l e t e r i o u s  e f f e c t s  a r e  p a r t i a l l y  
ComPensatccf f o r  by t h e  r e d u c e d  b d n n c e  r e q u i r e d  w i t h  t h e  
b e v e l e d  ; , r n - f i l e s  and t h e  p r e s e n c e  o f  n,n u.nf a v o r a b l - e  r c s p o n s c  
at  l o w  : ~ i l c r O n  d c f l o c t i o 1 1 s  a n d  a f a v o r a b l e  r e s p o n 5 e  a t  
h i g h  aileron d o f l e c t i o n s ,  b o t h  f a c t o r s  t o n d i n g  t : ~  in+ 
c r e a s e  t h e  l i n e a r i t y  o f  s t i c k  f o r c e  a g a i n s t  pb/2.E. d 

tklc a i l e r o n  w i t h  0 . 3 0 ~ ~  b c v e l  i s  r i o t  o v e r b a l c ~ , n c c d ,  t h e  
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v a r i z . t i o n  o f  s t s c k  f o r c e  w i t h  p b / 2 V  i s  n o t  :is nearly 
l i n e a r  as  i s  t h e  g r a d i e n t  a t tp - i r i ab le  w i t h  t k ?  n o r n a l -  
p r o f i l e  aileron. The a i l e l o n  v i t h  O.,?Oca b e v e l  r e o - u i r e s  
15-YCYccilt ca  l e a s  n q s e  l a l a n c e  t h a n  i s  r e y u i r s d  :f 

t h a  n o r L i a i - ~ r o f i l e  n i l e r q n .  T h i s  r e d u c e d  n o s e  b a l a n c e  
nay b e  n d v a n t y g c o u s  f o r  s t r u c t L ; r a l  r e c s o n s  a n d  i t ,  will 
r e? .uce  t h o  l i f t  l o n C a  on t h e  n i l e r 3 , n  s t r u c t u r e .  T h 2  
v a l u e  0' f - r  t h i s  0 . 3 0 ~ ~  b e v e l  n i l e r o r ,  w i t h  

G,.iOc, n o s e  h a l a n c o  i s  0.0015. Tn a s t e s d y  roil t h i s  
i s  of no i s F o r t o c c e  d u e  t o  t h e  p D s i t i v 2  -fr , lue o f  

unf2uvo,;'z.1,1e r c r p o n s e  ( p o s i t i v o  ( b c , / b a )  

I n  l e v e l  f ' l i$it ,  s t i c k  f r e e ,  t h e r e  may b e  ~ 0 x 0  osc i1 l ;x-  
t i 9n ;o r "  t b e  a i l e r o n s  d u e  t o  t h c  p o s i t i v e  vp- lue  o f  

Chfi zu 

C h 6 a  
) o f  t h e  a i l e r o n s .  

5, 

c%5 . 
3. 

When Z T r i l i e d  t o  t h e  E e d i u m  b c ? b e r ,  t h e  b e v e l  h i s  an 
e q u a l l y  1 , o r g e  e f f e c t  c n  t h e  wheel-f o r c e  ( ; r a d i e n t  and t h e  
n o 3 0  'ualar,ce r e q u i r e d  f o r  a h i r l i - c p e c d  ?Theel f o r c e  of 8 0  
pounds f c r  a pb/2V (.f 0 . 0 8 .  Vhen i c s i g n e d  l o r  t h i s  
c o n d i t i o n ,  t h e  r e p a i r e d  n o s e  b a l a n c e  v a r i e z  f r o m  0.455c., 

f o r  t l ; c  E o r n a l - p r o f i l e  a i l e r o n  t o  0 , 2 5 6 ~ ~ ~  f o r  t h e  

a i l e r o n  u i t h  G.SGc, b e v e l .  T ~ G  e f f e c t  on h i g h - s F e e d  

wheel--lorce & ~ % d i e n t  i s  s u c h  t h a t  t h e  contro:! f o r c e  n e c e s -  
s a r y  t o  o t t a i :  a pb/2V o f  0 . 0 6  vc7riec f r o m  5 4  ,nr,unds 
f o r  t h e  nor::;al p r c f i l e  t o  2 5  pourids f o r  t h e  O.4Cca  b e v e l  

p r c T i l e .  A x  l q w  s p e e d s  t I ie  c o n t r o l  f o r c e  i s  i n c r e a s e d  ?.UC 
t o  t h e  = ; y c s e n c e  of t h e  b e v e l .  ? h i s  c f f c c t  i s  due T O  t h e  
r e d u c e d  f i ! ~ s c  b a l a n c e  r e q a i r s d  o f  t h e  b e t e l e d  c o n t o u r s .  

L l f L  .- E i c k e g i x g  and  b e v e l i n g  :he a i l e r o n  ti<ail.illg-- 

e d z e  p r o ? i l e  c n u s e d  a d e c r e a s e  i n  c *:his i s  shown i n  

f i g u r e  S .  T h e  e f f s c t  was na,xinum for t h e  0 . 2 C c ,  

a n d  d e c r e a s e d  f o r  -00th i n c r e a s i n g  a n d  d e c r s a s i n g  b e v e l  
l e n g t h s  

la' 
b e v e l  

- P i t c h i n g  -.--- ~1ozien . t  .- B e v e l i n g  t h e  a i l e r o n  t r z i l i . n g  e d g e  
c a u s e d  a i  i n c r e a s e  i n  ( a c , / a c :  1 - G  c o r r e s p c n d i n g  t o  z 

f o r w x - d -  s h i f t  o f  t h e  s o r o d y n a n i c  c e n t e r .  T h i s  i s  shown i n  
f i g u r o .  8 .  

6, 



~ ~ ~ ~ ~ . ~ ~ ~ ~ - ~ ~ ~ ~ ~ . ~ ~ ~ ~ , -  E x a z i n s t i o n  of f 4 . g a r e s  3 t o  7 r e -  
ven!.s t h a t ,  a:: small  a n g l e s  of  c t k a c k  i n c r e a s i . n g  R e y n o l d s  
nurnljer r c s c l l t e d  i n  a l o s s  i n  A C ~ ' ,  A c h I 2  and ~ / q .  The 

n a g n i t u d e  of t h e r e  e f f e c t : :  o f  i a c r e a s i n g  9 e y i o l G - s  number 
aas a m.zxin;um f c r  t h e  3 . 2 0 ~ ~  b e v e l  and  6 e c r c a s c C  fsr 
'00th i ? . c r o n s i n g  and  d e c r e n r i n g  b e v a l  l e n g t h s  + 34casw-c-  
mellt o f  t i l e  a i r f o i l  bo-andar; .- layer ~ r - f i l e s  i n d i c a t e ?  t h a t  

t r m . s i t i . c n  p o i n t  d u e  5 0  i n c r e a s i q g  i?e:rrloids nnmber .  This 
fo rwi : ?  d rLioy;enent o f  t r a L i s i t i o n ,  r e z G l t i ; i f ;  i n  ~t t k i c k o c i n g  
0-F thd  b ~ , ~ i n d n r y  l a y e r  a t  t h e  3 e g i n n i r ; g  01 F r e s s u i - e  YO- 
c o v e r y ,  : . e s u l t s  i n  a l e s s  c o m p l e t e  r k : c o v e r y ,  t h u s  cc tus ing  
a d e c r e a s e  i n  e f f e c t i v e n e s s ,  h i n g e  morcellt, a n d  Ai? /Q. .  

. .- - . . . 

, t h e s e  e r " f e c 2 s  were  c a u s e d  b y  a for7; ;zrSI  m o v o n ~ n - ~  o f  thi3 

COKCLUS IONG 

n 7  i i ie results o f  t h e  t e s t s  of t h e  0.20-chord a i l e r o n  
f $ n  a Low-drag wing i n d i c a t e  t h a t  t h e  following c o n c l u s i o n s  
may b e  d r a m  ; 

1, 3 c v e l i n g  t h e  a i l e r o n  t r a i l i n g  e d g e  c a u s e s  a de- 
crease in r - i l e r a n  e f f e c b i v e n e s s ,  a d c c r c a s e  i n  t h e  s l o p e  
o f  t h e  u i ~ g  s e c t i o n  l i f t  c u r v e ,  a d e c r e a s e  i n  hinge-moment 
coefficients, arld a r e d c c t i 3 n  i n  t:le a n g u l a r  r a n g e  o f  
l i n e a r  a i l e r o n  c h a r a c t e r i s t i c s .  T h e s e  e f f e c t s  a r c  rnasinun: 
f o r  t h e  S o v e l ,  t h e  l e n g t h  o f  v l , i ch  i s  20 p e r c e n t  o f  t h e  
a i l e r o n  c h o r d ,  and  d e c r e a - e  f o r  b o t h  i n c T i a r ; i n t y  nrd de- 
ci eas6iiG b e v e l  l @ n g % h s .  

2. The m a g n i t u d e  of  t h e s e  b e v e l  e f f e c t : ,  d e c r e a s e s  
w i t h  inti-easing a n g l e  of  a t t a c k .  

S .  The b e v e l s  c m s e  a n  i n c r d a s e  o f  C.0001 i n  minimun 
p r o f  i lc-2rn;:  c o e f f i c i e n t ,  
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. I ,  

4. Itc b e v e l e d  t r a i l i r g  edge  caus-es a r e d - i c t i o n  o f  
50 r)c:r'ce;?t i n  t h e  hi&--s?peed c o n t r o l  f G r c e s  f c r  l a r g e  
r a t e s  of r o l l ,  

5 .  ';Zien u s e &  i n  c o ~ j u n c t i 2 n  w i t h  i n t e r n a l  : lose 
b a l a r , c e ,  t h e  t r a i l i n g - e d g e  b e v e l  r e s u i t s  i r i  a 30--perccnt 
r C d 1 l C t i G : l  ix t h e  7ir)se b a l a n c e  r e q u i r e d  f o r  a g i v e n  con- 
t r o l  f o r c e  a t  h i g k  s y e e d .  

6 .  X--cn i t e s i g n e c  f o r  a g i v e 2  h i g h - s p e e d  c o n t r o l  f c r c c  
at 1cLrC:e ;.cLtes o f  r o L 1 ,  t h e  v a r i a t i o n  0:' c o i i t r o l  f o r c e  
w i t h  T:.: e o f  r o l l  i s  r i o re  h c a r l r  3 i n e a r  f o r  t h e  a i l e r o n  
c f  E o r z z l  ;?ref i l - c  tilali f o r  t h e  b e v e l - p r o f  i l e  a i l e r o n s .  
l Jn3c. r  ~ : * - o s ~  c o i i 2 i t i o z s  t h e  S e v c l  r e s i l l t s  i? a 5 G p e r c c n t  
i z c r e z ? c  i:: t h e  c o c t i q o l  f o r c e  , "o r  full d c f i e c t i o n  a t  l o w  
speed-.  

-- 

7'. \i::e c h a n g e s  i x  s l o p e  o f  t k e  c u r v e s  cf'  h i n g e -  
m c n e a t  2 : i i  l-:.ft c o e f f i c i e n t  w i t h  r e s p e c t  t o  p.ngle o r  a t -  
tack ( c I . ~ : ~ ~  5 0  b e v e l i n g  t h e  a i l e r 9 E )  w i l l  c a i l s c  S G L O  chacgcs  
i n  a i i*y lan i :  s t a 5 i l i t y  c h a r a c t e r i s t i c s .  

- 6. ,? J o i i e s ,  - . o3e r t  ?. ,  nrrd Axes, N i l t o n  3 . ,  J r . :  Wind- 
n.. +..n.icl  I z - r e s t  igq,t i o n  o f  C o n t r o l - S u r f a c e  C h z r a c t c r -  
A s t i c s .  5' - The U s e  o f  n B e v e l e d  T r n i l i n q  Edge  t o  
2e? , Jce  t h e  H i n y c  i';oment c f  n C o n t r o l  S u r f a c e .  
L:-lC-l iG.2 , ;:z,r cli 1942. 

. 
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5 .  J ~ c , ~ - c i ,  I;. G . ,  a n &  B i r d ,  J .  D . :  Wind-Tunnel T e s t  of 
L i l c i - o n s  a t  Va?.’’~ous Sy;oeds. I1 - A i l e r o n s  o f  0 . 2 0  
: L i l . f O i l  Ch-,rd a;nd T r u e  C o n t o u r  w i t h  0 , 6 c  J i i l e ro i i -  
Cho;.i? S e a l o d  I n t e r n a l  i3,!;;ince on t h c  U A C A  66,2-216 
L i - f Q i l .  N A C A  ACB 3T9“ 3718, J u n e  1943. 

6 .  J ‘ L ~ C C ,  14.1.ton II., J r . ,  and S e a r s ,  R i c h a r d  I . :  D e t e r -  
r : in;: t lon o f  C o n t r o l - S u r f a c e  C h a r a c t e r i s t i c s  f r o 3  
L J C - ’ L  Plni~--Z‘lr tp  and ? a b  Data .  Rcp.  ?To. 7 2 1 ,  NAG-4 
i c  41 ” 
_-  

APPENDIX 

%: c : l . c t l iod  o f  d o t c r m i o i n g  t h e  t h i c k e n e d  and b e v e l c d  
p r o f  ilcs ia ~ . ; t l i n c d  b e l o w :  

i. -‘Lt t h e  c h o r d v i s e  s t a t i o n  d e f i n i n g  t h e  b e v e l ,  a 
p c r  .p en-2 i cii 1. ar w a s  e r  i! c t e d . 

2. With t h e  i n t e r s e c t i o n  c f  t h e  meall l i n e  o f  t h e  
n o r n d  j ; : . - o f i l e  a n d  t h e  p e r > c ; n d i c u l a r  as a c e n t o r ,  a 
c i r c l e  113s c o n s t r u c t e d .  

2 .  ,The radius o f  t h e  c i r c l e ,  r ,  vas  s u c h  t h a t  t h e  
i r - t c y s e c t i o x  of l i n e s  d rawn  f r o n  t h e  h i l l g o  c e n t e r  o f  t h e  
a,j . le:-~;;  c:.i14 t h e  t r a i l i n g  e$gc: o f  t h e  a i l e r o r ,  i n t e r s e c t e d  
01; ti:.c i : c :y ; ;~czdiCi l la r  at L O  :it LL d i s t a n c e ,  r ,  from t h e  
c c a n  12.1:~. 



. 4, W i t h  t h e s e  i n t e r s e c t i o n s  d e f i n i n g  t h e i r  c e n t e r s  
t r rc  c i r c l e s  cjf z a d i u ; ,  r ,  w e r e  c ~ ~ i s t r u c t e d  2nd t z n g e n t  
l i n z s  d r a w n  f r o m  t h e s e  c i r c l e s  t o  t h e  t r a i l i n g - e d g e  
r p d i u s .  

5 .  The f o r w a r d  T r o f i l e  was z f r e e  f a i r i n g  f o r  0 . 4 0 ~ ~  

a t  w h i c h  p o i n t  n c r m a l  p r o f i l e  was r e g a i n e d .  

6 ,  T h 3  l n t e r s e c t i o n  o f  t h i s  f s . i r i n g  a n d  t h e  b e v e l  
was slightly ro - inded  but  n o  a t t e x p t  was ma6.e t o  f i x  t h i s  
r a d i u s  of  c u r v a t u r e .  

?Lis  n z h t o d  of  c o n s t r u c t i o n  ‘;-as f a v o r s d  b e c a u s e  i t  
vas %.c,sumed t h t  t h e  a c t i c n  of kht b ~ v e l  W A S  s i m i l a r  t o  
t h a t  o f  a b a l a n c i n g  t a b  a n d  i t  was d e s i r e d  t o  r n s l n t a i n  
c v e r y  v: r i - t b l e  c o n s t a n t  e x c e p t  t h e  l e n g t h  o f  t h e  b e r e l .  
The a i l e r o n  p r o c i l e  forward of t h e  b e v e l  W ~ S  f s i r c d  i n t o  
t k c  n o r n a l  T r o f i l a  t o  e l i m i n a t e  t h e  s b r u p t  cil-r-\;e i n  ~ r o -  
f i l e  ~t t h e  h i n g e  l i s 2  wh ich  w c u l L  r e s u l t  i f  s t r a i g h t -  
T i d e d  s u r f  z c - ? s  v e r e  u s e d .  

\. S t r a i g h t  l i n e  
l i n e - n o r a a l  -.----- 

. ’\ \ 
‘cc -- 

Nsrnal p r o f i l e  ‘ 

d b e v e l  T r o f i l e  
b e v e l  p r o f  

C o n s t r n c t i o n  a f  b e v e l e d  t r a i l i n g  edge  a i l e r o n s  

\ 
I .  

p r o f i l e  

i l c  

. 
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--..- __-- .---- 
I __-- 

S t a t i o n s  2nd o r d i n a t e s  a:-e g i r e n  
i n  p e r c e r t ;  o f  t h e  a i r f o i l  c h o r d  

S t a t i o n  

5 j G S  
6 . p  
7,428 

----- 
L . E ,  radius:= 1 + 5 7 5  

-- - .- 
L o w e r  ~ ~ ~ f a c e  

0 
- l , l . l  2 
-1 31-9 
-1,508 
-2.127 
- 7.86: 
- 3.44-1 
-7 .374  
-'-+. 702 
-5.290 
-5.7!+i 
-6,Ggo 
-6.71.2 
-6.462 
- 6 . 5 2 3  
-5.4c3 
-5.136 
- S . O & E  
-5.574 
-4. e66 
-11 037 
-j.107 
-2.177 
- 1 . 2 3 5  
- . & 3 2  

0 

T . ~ .  r a d i u s : =  0.0625 
----- . - - - - -~- 
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TI-SLE 111.- CEA3ACT32ISTICS CF ASSUETZED AI?FLAl'T3S 
.- -__._-. 

Pursuit 
I ~~ I- 

V i n f; : 

Arcs . ,  square f e e t  , . 275 

Spai1, f o i t t  . . 41.5  

As;?cct  m t i o  . . . . . .  6 . 2 3  

Tnpor  r a t i o  . . . . . . .  I 3:1 

S e c t i o n  . . . . . . . . .  I 66 ,2 -216  
(a = 0 ~ 6 )  

A i  l ? r o n s  : 

Span . . . . . . . . . .  ~ r o q  O . ~ O I ? / Z  
t o  t i p  

O.?Oc C h o r d .  . . . . . . . . . .  
D o f l e c t i o n  . . . . . . .  

Air? l r i . ne :  

1J i il.;-; 1- o a. rl i n g , p o u n d B . . . .  i?er s q w t r e  f o o t  33 .7  

Aileron d i f f e r e n t i a l  . . I:1 

S t i c k  t r a v e l ,  i n c h e s  . f . g  

C o n t - 7 1  wheel t r a v e l  , , - 
Conti-01 w h e e l  d i n m e t e r ,  

i i l c h e s  . . . . . . . .  - 

Medium bomber 
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NACA Fig. 4a 
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Figure 11.- Effect of beveled trailing edge ailerons on the aileron effec- 
tiveness parameter for sealed gap ailarons of 0.20-chord on an 

NACA 66,2-216 (a = 0.6) airfoil. 
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NACA Fig .  14 



Fig .  15 NACA 
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Figure 15.- Effec t  of beveled t r a i l i n g  edge a i l e rons  on the a i l e r o n  hinge mo- 

NACA 66,2-216 (a = 0.6) a i r f o i l .  
ment parameter f o r  sealed gap p l a i n  a i l e r o n s  of 0.20 chord on an  

.3 
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Fig. 21 . 



NACA Fig. 22 

0 

Figure 22.- Effect of beveled trailing edges on the aileron-control 

sealed gap ailerons with no nose balance at an indicated airspeed of 
250 mph, 

characteristics of a medium bomber equipped with 0.20-chord 
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NACA Fig. 23 
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Figure 23.- Effect of beveled trailing edges on the aileron-control 

sealed gap ailerons with no nose balance at an indicated airspeed of 
250 rnph. 

characteristics of a medium bomber equipped with 0.20-chord 
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NACA Fig. 27 
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